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[Title of the Invention] 

CACHE MEMORY DIVISION CONTROL SYSTEM 

10 

[Abstract] 

[Object] 

The present invention relates to a cache division control 
system in a magnetic disk sub-system and an object thereof is to attain 
15 stable the cache effects without receiving influence of other operations 
or works. 

[Configuration] 

A cache memory is divided into a plurality of areas 28A, 28B 
for each of operations processed by host computers 22, 23 and the host 
20 computer 22, 23 designates a magnetic disk unit 24 - 27 used for each of 
the areas 28A, 28B. A control table 30 is also divided into a plurality 
of control tables 30A, 30B for each of areas 28A, 28B to thereby make 
control. 
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[Scope of Claim for a Patent] 
[Claim 1] 

A cache memory division control system in a magnetic disk 
sub-system including a cache memory (28). a cache controller (29) for 
5 controlling the cache memory (28), control table (30) used to make control 
and a disk controller (21) for controlling a plurality of magnetic disk 
units (24 to 27) in response to commands from a plurality of host computers 
(22), (23), 

wherein the cache memory (28) is divided into a plurality 
10 of areas (28A), (28B) for each of operations processed by the host computers 
(22), (23) and the host computer (22), (23) designates the magnetic disk 
unit (24 - 27) used for each of the areas (28A), (28B), the control table 
(30) being also divided into a plurality of control tables (30A), (30B) 
for each of the areas (28A) , (28B) to thereby make control. 

15 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Utilization] 

The present invention relates to a cache division control 

20 system in a magnetic disk sub-system. In the magnetic disk sub-system 
including a plurality of host computers for performing respective 
operations or works, a disk controller for controlling a plurality of 
magnetic disk units in response to commands from the host computers and 
having a cache memory and the magnetic disk units controlled by the disk 

25 controller and for storing data, when the host computer requires data, the 
data is transferred from the cache memory to the host computer if the data 
is stored in the cache memory whereas the magnetic disk unit is accessed 
to stage otorfr the data in the cache memory and the data is transferred 
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to the host computer if the data is not stored in the cache memory. 
[0002] 

In such a magnetic disk sub-system, the cache memory is used 
for all operations without distinction of the cache memory and accordingly 
5 when the host computers that perform operation A are concentrated to access 
the cache memory, data for operation B required by host computers that 
perform the operation B are expelled from the cache memory, so that the 
cache effects for the operation B are not attained. 
[0003] 

10 Accordingly, it is necessary to develop the cache memory 

control system having no interference between the operations as described 
above. 
[0004] 
[Prior Art] 

15 An example of a conventional cache memory control system is 

shown in Fig. 4. In Fig. 4, numeral 1 denotes a host computer that processes 
operation A and numeral 2 denotes a host computer that processes operation 
B. The host computers 1 and 2 give commands for data transfer to a disk 
controller 3. 

20 [0005] 

Numerals 4 to 7 denote a plurality of magnetic disk units 
connected to the disk controller 3. Data for operation A, for example, 
is stored in the magnetic disk units 4, 5 and data for operation B, for 
example, is stored in the magnetic disk units 6, 7. The disk controller 
25 3 includes a cache memory 8, which is LRU (Least Recently Used) controlled 
by a cache controller 9. In other words, when the cache memory 9 is filled 
with data by the staging fir itnrjnfl operation, the cache controller 9 
controls the cache memory 8 so that oldest-accessed or first-accessed data 
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is deleted from the cache memory 8 and newly-accessed or last-accessed data 

is written in the cache memory 8. 

[0006] 

Further, an LRU control table 10 as shown in Fig. 5 is 
5 provided in the cache controller 9. Addresses of data for operations A 
and B are stored in the LRU control table 10. The cache controller 9 makes 
LRU control with reference to the LRU control table 10. When the LRU 
control is made, contents in the LRU control table 10 are also updated. 
[0007] 

10 [Problem to be solved by the Invention] 

In the conventional cache control system as described above, 
however, the host computers that process the operation A and the host 
computers that process the operation B use the same cache memory 8 and 
accordingly there is a problem that when the host computers that process 

15 the operation A are concentrated to access the cache memory 8, data used 
in the operation B by the LRU control is expelled from the cache memory, 
so that most of the cache memory is occupied by data for the operation A 
and the cache effects for the operation B are almost lost. 
[0008] 

20 The present invention has been made in view of the above 

prior-art problem and an object of the present invention is to provide a 
cache memory division control system that can divide the cache memory for 
each operation to thereby attain the stable cache effects without receiving 
influence of other operations. 

25 [0009] 

[Means for Solving Problem] 

In order to achieve the above object, according to the 
present invention, in a magnetic disk sub-system including, as shown in 
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Fig, 1, a cache memory 28, a cache controller 29 for controlling the cache 
memory 28, control table 30 used to make control and a disk controller 21 
for controlling a plurality of magnetic disk units 24 to 27 in response 
to commands from a plurality of host computers 22 and 23, the cache memory 
5 28 is divided into a plurality of areas 28A, 28B for each of operations 
processed by the host computers 22, 23 and the host computer 22, 23 
designates the magnetic disk unit 24 - 27 used for each of the areas 28A, 
28B, the control table 30 being also divided into a plurality of control 
tables 30A, 30B for each of the areas 28A, 28B to thereby make control. 
10 [0010] 

According to the present invention, the cache memory is 
divided for each operation processed by the host computer and the magnetic 
disk unit used for each of divided areas is designated by the host computer. 
Further, the control table is also divided for each area to make control 
15 for each area. Accordingly, even if the host computers that process 

certain operation are concentrated in a certain time zone to access the 
cache memory, data desired by the host computers that process other 
operations is not expelled. 
[0011] 

20 More particularly, it can be prevented that data for certain 

operation occupies all cache memory space. Consequently, the cache 
effects can be attained stably without receiving influence of other 
operations. 
[0012] 

25 [Embodiment] 

An embodiment of the present invention is now described with 
reference to the drawings. Figs. 2 and 3 schematically illustrate an 
embodiment of the present invention. In Fig. 2, numeral 21 denotes a disk 
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controller, to which a plurality of host computers 22, 23 are connected. 
The host computer 22 processes operation or work A and the host computer 
23 processes operation or work B. 
[0013] 

5 A plurality of magnetic disk units 24 to 27 are connected 

to the disk controller 21 to be controlled by the disk controller 21. The 
host computer 22 designates the magnetic disk unit 24, 25 as a magnetic 
disk unit used to perform the operation A and the host computer 23 designates 
the magnetic disk unit 26, 27 as a magnetic disk unit used to perform the 
10 operation B. Data for the operation A is stored in the magnetic disk units 
24, 25 and data for the operation B is stored in the magnetic disk units 
26, 27. 
[0014] 

Numeral 28 denotes a cache memory provided in the disk 
15 controller 21. The cache memory 28 is divided into two areas including 
an area 28A used to process the operation A and an area 28B used to process 
the operation B. In the embodiment, the cache memory 28 is divided into 
the two areas 28A and 28B, although the cache memory 28 may be divided into 
further detailed areas depending on a kind of operation. Data for the 
20 operation A is stored in the area 28A of the cache memory 21 and data for 
the operation B is stored in the area 28B of the cache memory 21. 
[0015] 

Numeral 29 denotes a cache controller, which controls the 
divided areas 28A and 28B independently. That is, the cache controller 
25 29 makes LRU control to each of the divided areas 28A and 28B. Further, 
as shown in Fig. 3, an LRU control table 30 is also divided into two tables 
including an LRU control table 30A for the area 28A and an LRU control table 
30B for the area 28B. Addresses of data for the operation A are stored 
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in the LRU control table 30A and addresses of data for the operation B are 

stored in the LRU control table 30B. 

[0016] 

The cache controller 29 makes LRU control to the area 28A 
5 with reference to the LRU control table 30A and makes LRU control to the 
area 28B with reference to the LRU control table 30B. Further, although 
not shown, the cache controller 29 also includes a control table indicating 
use and no use and that is divided correspondingly to the areas 28A and 
28B. Operation is now described. 
10 [0017] 

It is supposed that the host computer 22 requires data for 
the operation A from the disk controller 21 in order to process the operation 
A. The cache controller 29 refers to the LRU control table 30A and when 
the data for the operation A is stored in the area 28A, the cache controller 
15 29 reads out the data for the operation A from the area 28A to transfer 
the data to the host computer 22. In this case, the LRU control table 30A 
is updated so that an address of the hit data for the operation A is moved 
to an uppermost location in the LRU control table 30A. 
[0018] 

20 When the data for the operation A is not stored in the area 

28A, the cache controller 29 accesses the magnetic disk unit 24 or 25 and 
transfers the data for the operation A stored in the magnetic disk unit 
24 or 25 to the host computer 22. Further, the cache controller 29 stages 
pr storog )the data in the area 28A. When the area 28A is filled with data, 

25 oldest-accessed or first-accessed data is expelled from the area 28A and 
newly-accessed or last-accessed data is written in the area 28A. 
Consequently, an address of new data is stored in the uppermost location 
of the LRU control table 30A and an address of old data is deleted from 
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the LRU control table 30A. 
[0019] 

Even when the host computer 23 processes the operation B, 
the cache controller 29 refers to the LRU control table 30B and makes LRU 
control to the area 28B in the same manner and when data for the operation 
B is not stored in the area 28B, the cache controller 29 accesses the 
magnetic disk unit 26 or 27. As described above, the cache memory 28 is 
divided for each of the operations A and B to ensure the areas 28A and 28B 
and the LRU control is made for each of the areas 28A and 28B. Accordingly, 
even if the host computers 22 that process the operation A are concentrated 
in a certain time zone to access the cache memory, data required by the 
host computer 23 that processes the operation B is not expelled from the 
cache memory. 
[0020] 

Consequently, the cache effects can be attained stably 
without receiving influence of other operations. 
[0021] 

[Advantages of the Invention] 

As described above, according to the present invention, 
since the cache memory is divided for each operation to be assigned thereto 
and the cache memory area dedicated to each operation is always ensured, 
the cache effects can be attained stably without receiving influence of 
other operations. 

[Brief Description of the Drawings] 
[Fig. 1] 

Diagram for describing the principle of the present 

invention. 
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[Fig. 2] 

Diagram schematically illustrating an embodiment of the 
present invention. 
[Fig. 3] 

5 Diagram showing divided LRU control tables. 

[Fig. 4] 

Diagram illustrating a prior-art example. 

[Fig. 5] 

Diagram showing a prior-art LRU control table. 
10 [Description of Reference Numerals] 

21: disk controller 

22, 23- host computer 

24-27: magnetic disk unit 

28: cache memory 
15 . 28A, 28B: area 

29: cache controller 

30, 30A, 30B: LRU control table (control table) 
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